
• BRIEF REPORTS •

Correlation of Chlamydia pneumoniae infection with primary

biliary cirrhosis

Hai-Ying Liu, An-Mei Deng, Jian Zhang, Ye Zhou, Ding-Kang Yao, Xiao-Qing Tu, Lie-Ying Fan, Ren-Qian Zhong

ELSEVIER

PO Box 2345, Beijing 100023, China                                                                                                                                                          World J Gastroenterol  2005;11(26):4108-4110
www.wjgnet.com                                                                                                              World Journal of Gastroenterology  ISSN 1007-9327
wjg@wjgnet.com                                                                                                                                                                                       © 2005 The WJG Press and Elsevier Inc. All rights reserved.

Hai-Ying Liu, Clinical Laboratory, General Hospital of Guangzhou
Military Command of PLA, Guangzhou 510010, Guangdong
Province, China
An-Mei Deng, Jian Zhang, Ye Zhou, Xiao-Qing Tu, Lie-Ying
Fan, Ren-Qian Zhong, Laboratory Diagnostics, Changzheng
Hospital, Second Military Medical University, and Clinical
Immunology Center of PLA, Shanghai 200003, China
Ding-Kang Yao, Department of Gastroenterology, Changzheng
Hospital, Second Military Medical University, Shanghai 200003,
China
Supported by the National Natural Science Foundation of China,
No. 30300157
Correspondence to: Dr. Hai-Ying Liu, Clinical Laboratory, General
Hospital of Guangzhou Military Command of PLA, Guangzhou
510010, Guangdong Province, China.  xiangliuhaiying@21cn.com
Telephone: +86-20-61653458    Fax: +86-20-36225361
Received: 2004-09-30    Accepted: 2004-11-26

AbstractAbstractAbstractAbstractAbstract

AIM: To evaluate the association between Chlamydia

pneumoniae (Cpn) infection and primary biliary cirrhosis
(PBC).

METHODS: Cpn IgG and IgM were determined by enzyme-
linked immunosorbent assay (ELISA) in 41 well-established

PBC patients and two race-matched control groups (post-

hepatitis cirrhosis, n = 70; healthy controls, n = 57).

RESULTS: The mean level and seroprevalence of Cpn

IgG in PBC group and post-hepatitis cirrhosis (PHC) group

were significantly higher than those in healthy controls
(46.8±43.4 RU/mL, 49.5±45.2 RU/mL vs 28.3±32.7 RU/mL;

68.3%, 71.4%, 42.1%, respectively; P<0.05). There was

a remarkably elevated seroprevalence of Cpn IgM in
patients with PBC (22.0%) compared to the PHC and

healthy control (HC) groups. For the PBC patients versus

the HCs, the odds ratios (ORs) of the presence of Cpn

IgG and IgM were 2.7 (95% CI 0.9-6.1) and 5.1 (95% CI

1.4-18.5), respectively. Though there was no correlation

in the level of Cpn IgG with total IgG in sera of patients
with PBC (r = -0.857, P = 0.344>0.05), Cpn IgM was

related with the abnormally high concentrations of total

IgM in PBC group.

CONCLUSION: The results of this study do not support

the hypothesis that infection with Chlamydia pneumoniae

may be a triggering agent or even a causative agent in
PBC, but suggest that Chlamydia pneumoniae infection

probably contributes to the high level of IgM present in

most patients with PBC.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

PBC is a chronic inflammatory process that mainly affects
the medium-sized intrahepatic bile ducts, leads to chronic
cholestasis, and often develops to cirrhosis and liver failure
that requires liver transplantation. This disease is characterized
by the presence of anti-mitochondrial autoantibodies and
is considered as an autoimmune disease. However, its exact
mechanism of  pathogenesis and etiology remains elusive.
Several studies have demonstrated cross-reactivity at both
B-cell and T-cell levels between autoantigen-pyruvate
dehydrogenase complex (PDC) and polypeptides derived
from the sequences of  potential pathogens[1,2]. It is suggested
that molecular mimicry between pathogen and self-antigen
might result in tolerance breakdown. A good deal of evidence
suggests an infectious component in the development of
PBC, and to date, some bacteria and viruses have been
found to be linked to with the disease[3-5]. Nevertheless, so
far no microbiological agent has been confirmed in PBC,
though the possibility of a pathophysiological role for some
viral or bacterial micro-organisms has not been excluded. It
was reported that infection with the respiratory bacterium
Cpn might be a triggering agent or even a causative agent in
PBC[6]. If that is the case, antibiotic treatment could be
effective. We attempted to confirm these findings
serologically by designing a case-control study, to assess
whether PBC patients had any serologic evidence of Cpn,
and to evaluate the correlation of Cpn infection with PBC
by testing the levels of serum antibodies IgG and IgM against
Cpn in Chinese patients with PBC.

MAMAMAMAMATERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODS

Patients
A total of 211 subjects, recruited in 2002 and 2003, were
divided into three groups. Patient groups involved 41
Chinese patients with well-established PBC from Eastern
China including Zhejiang, Jiangsu and Shanghai, who met



the following diagnostic criteria for PBC recommended by
the American Association for the Study of Liver Diseases
(AASLD)[7]: (1) presence of cholestatic liver disease
manifestations including jaundice, fatigue and pruritus with
abnormally high levels of  cholestatic parameters such as
ALP, serum bilirubin and γ-GT; (2) absence of biliary
obstruction as confirmed by ultrasonography, computed
tomography, or endoscopic cholangiography; (3) serum
positive AMA titre 1:40. Information of  each patient
was obtained at the first visit. The ratio of male to female
in the study was about 1:6(6/35). The average age of the
patients was 52.5 years (range: 29-87 years). All patients
showed AMA positive and anti-M2 was detectable in 35
PBC patients (85.4%). Two groups of  race-matched control
individuals with no known cardiac disease were selected on
the basis of similar age and sex. A control group consisted
of 70 Chinese patients with PHC. The third control group
included 57 healthy subjects for estimating the prevalence
of Cpn antibodies in the general population.

Testing of Cpn antibodies
The sera were tested at dilution of 1:101 for Cpn specific IgG
and IgM antibodies with ELISA kits (Euroimmun, Luebeck,
Germany), according to the manufacturer’s instructions. The
coated antigens in the wells contained all relevant antigens
localized in the outer membrane of HEp-2 cells infected
with the “CDC/CWL-029” strain of Cpn. The outer
membrane is composed of lipopolysaccharide (LPS) and
numerous proteins (outer membrane proteins, OMPs). IgG
antibodies against Cpn were quantitated with three calibration
sera at concentrations of 2, 20, and 200 RU/mL. IgM
antibodies were quantified by calculating a certain ratio
against the calibration serum. If the ratio 1, the serum
was defined as positive; if the ratios <1.0, the serum was
defined as negative.

Clinical laboratory tests
Quantitative measurements of IgG and IgM were analyzed
on sera of all PBC patients with a Dade-Behring nephelometer.
Anti-mitochondrial autoantibodies (AMA) were tested by
indirect immunofluorescence (Euroimmun, Luebeck,
Germany). Anti-M2 antibody was tested by immunoblotting
assay using a humanized M2 trimer as antigen source.

Statistical analysis
All statistical analyses were performed with SPSS for
Windows 10.0. The frequencies of antibodies were
processed by χ2 test or Fisher’s exact test. The t-test was
used for the comparison of group means. P<0.05 was
considered statistically significant. Odds ratios (ORs) were
calculated with exact 95% confidence intervals (CIs).

RESULRESULRESULRESULRESULTSTSTSTSTS

The mean level of Cpn IgG in PBC and PHC groups
(46.8±43.4, 49.5±45.2 RU/mL, respectively) was much
higher than that in the HC group ( 28.3±32.7 RU/mL), and
there was no statistical difference between the two groups
(P<0.05). According to the cut-off value of 20 RU/mL
recommended by the kits, the frequency of Cpn IgG in PBC,

PHC, and HC groups was 28/41 (68.3%), 50/70 (71.4%)
and 24/57(42.1%), respectively. The positive rate of Cpn

IgG in PBC and PHC groups was different from that in
HC group (P = 0.02 and 0.001 respectively as shown in
Figure 1). In contrast, the proportion of IgM positive
samples in the PBC group (22.0%, 9/41) was much higher
than that in the control groups (PHC, 7.1%; HC, 5.3%),
and this difference was statistically significant (P = 0.023
for PBC vs PHC and 0.013 for PBC vs HC). Compared to
the healthy controls, the ORs of the presence of Cpn IgG
and IgM antibodies in the PBC patients were 2.7 (95%CI:
0.9-6.1) and 5.1 (95%CI:1.4-18.5) respectively.

Twenty-eight of  the forty-one (68.3%) patients had high
total IgG and IgM levels and 22 of the 28 PBC patients
were Cpn IgG positive (78.6%), but there was no difference
in total IgG level between Cpn IgG positive and negative
patients (P = 0.275). However, the correlation between Cpn

IgG level and sera total IgG was statistically insignificant
(r = -0.857, P = 0.344). Nine of the twenty-eight (32.1%)
patients with increased IgM level were Cpn IgM positive.
Cpn IgM was related to abnormally high level of  total IgM.
Anti-mitochondrial antibodies were found in all the 41 PBC
patients, 35 cases (85.4%) of them were M2 autoantibodies
positive. Between Cpn IgM positive and negative PBC
patients, no significant differences were found in age, age
at onset, disease duration and other laboratory parameters
including ALP, γGT, serum bilirubin and bile acids.

Figure 1  Proportion of patients positive for Cpn IgG and IgM. aP<0.05 vs HC
group cP<0.05 vs PHC and HC group.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Cpn is a common cause of community acquired acute
respiratory infection with a seroprevalence rate of over
50% adults in many countries. It has been shown that Cpn

may play a potential role in autoimmune diseases such as
artherosclerosis[8], multiple sclerosis[9] and even primary
sclerosing cholangitis[10] that is also an autoimmune
cholangitis. The presence of Cpn antigen and RNA in biopsies
from patients with autoimmune diseases suggests that Cpn

antigen may trigger an immune response through molecular
mimicry[11,12]. The role of  Cpn in the etiology of  autoimmunity
is however controversial.

It was found that in periportal and lobular hepatocytes
of liver tissues from patients with PBC, Cpn antigens are
present instead of C.trachomatis by immunohistochemical
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staining[6], suggesting that Cpn infection is closely related
with PBC. High level of Cpn IgG is an important marker
for previous infection whereas IgM reactivity represents
acute infection. In this study, up to 68.3% PBC patients
were infected with Cpn. Though their prevalence and mean
level of Cpn IgG were higher than healthy controls, no
difference was seen compared to PHC patients. Therefore,
it is difficult to conclude that Cpn infection is the cause of
PBC or the result of chronic liver diseases.

Abnormally high level of  serum IgM is one of  the
serological characteristics of PBC. However, the reasons
for high level of IgM and the nature of IgM remain unclear.
In our study, 70% PBC patients had a high level of IgM
and about one third of them were Cpn IgM positive,
indicating that increased serum IgM in PBC patients is closely
related to Cpn IgM and Cpn infection may be one of the
factors for abnormally high level of  IgM in PBC patients.

Recently, studies with animal model of experimental
allergic encephalitis (EAE) indicate that Cpn infection
increases the severity of EAE that can be attenuated with
anti-infective therapy, and that infection of the central
nervous system with Cpn can amplify the autoreactive pool
of lymphocytes and regulate the expression of autoimmune
diseases[13,14]. Though we did not find any difference between
patients with or without acute Cpn infection in clinical features
and biochemical parameters, including ALP, AST and GGT,
Cpn may secret high immunogenic substrates or provide an
inflammatory microenvironment to enhance the self-
reactivity of pathogenic T lymphocytes. How Cpn infection
acts on the process of PBC remains to be clarified in future
studies.

In conclusion, the results of this study do not support
the hypothesis that infection with Cpn may be a triggering
agent or even a causative agent at least in Chinese patients
with PBC, but suggest that Cpn infection may contribute to
the high level of IgM present in most PBC patients.
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